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(54) ELECTROCHEMICAL MACHINING METHOD AND ELECTROCHEMICAL MACHINING 
DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an 
electrochemical machining method and an 
electrochemical machining device which restrict stay 
and adhesion of materials in a worked surface after the 
machining. 

SOLUTION: In this electrochemical machining method, a 
working electrode 86a and a feeder electrode 86b for 
feeding electricity to a work W are arranged, and voltage 
is applied between the working electrode and the feeder 
electrode, and contact members 90 and 96 are 
interposed between the working electrode and the work, 
and the work W is brought in contact with the working 
electrode 82 or arranged close to the working electrode 
82, and the work and the working electrode are relatively 
moved to perform electrochemical machining to a 
surface of the work. After the predetermined quantity of 
electrochemical machining is performed to the surface of 
the work, applying of the voltage between the working 
electrode and the feeder electrode is stopped, and after 

relatively moving the working electrode 82 and the work W in relation to each other for a certain 
time, the work W is separated from the working electrode 82. 
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m^trn i ] 

jnxmtii:, tti^ ^*g-mx a ^mmn t £S2*l, mriEinxmfit utiiE^mmtito 

iDX«j*«rsEinx*flifc:sjftx»i5fflg$*, mrfa^nx^<tttriaipxiilit £*@*f3i»i? 
■^THtfa^Upxfe^^ffi^m^ijDXL. 

sirffi»ipx«»^M<7>«»iDX*<9f5fe*jnx t^mtx tiriBjnx*ffis.o f ffirS5#&-KKflioHi 
oomj±<D£niin^i?ihL^ sffffiinxmst^sB^nx* toMoffl^isa&*— fei^Mffofc 
^fefc, iffsa*-inx»*itffiinx«ffi^^MiH$**i t ^#m<t-rsm^Dx^fe 0 

[ft ^ 2 ] 

^stLf:rt -r %> m^m 1 ^iE*om^iDx^ffi 0 

Sit ttS 1 ■H|E*OK»illX^o 

[Ifl4] 

tfrfEiiDxmM^^Mia^mmM^^^Miswx^omiEiBx^M^^^xs «t 5 kbb 
Ki>*^ t *#ati-4»*« i ^ia*wm»inx*teo 

«ir-IB«JEE<oePM*ffibLfc«Slt?(^ffl«-il»li, 1-6 O^jgjftff d -t^tfttsl 

^jg l ^fam^m^iipxxSo 

^sfc<^m^s:BefiL7tmsspi:> t(ria«fliK:«iHix«j*g?fli^sagfg^£Ki^r4«3* 

SrMinxLfe^KiWEEoepjnSrflp'jb-r* ttfec mriEmss.^mia^M^tMiE^ 
mmmw, k a , >r * > 3£&#>& s g?m^ & <£ •? k §e« s *t -c v> & £ t £ #it tti. 

8 ] 

mrfEmtefi. iiix«ffitifi&«maii:^e>*»?^ tfriEioxm^TOis^mmso^^Bt 

°(M9] 

i o ] 

mrfE^M^#fi, W^^d**, #?Lg^^##, «ttt«e#3H-*avMiW*^f K"C* 

si ^#itni*«6 »iE*^m«¥inxiiiio 

MIE JUXm» ^M^MS® g « fc«inX» * #«fXS t , 

itriEiiDxmsji ^.n©:ii $ its msi t , 
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< t i>^t~tifrcomtm&tmnj:®<DMKfflftmm*&cz&&mmmb , 

he wiQ # jJW& & ^ -rtifrK) iff te s& t » xti a o w k mwMm * - m & ^ a m 
m^m bzmzfz^b t-rz unit. 

[11113] 

fiirfEiJDX*®fc*&m«ffiW\ MiDX^Kfr LT|W|-:frlR]Kgef:S ttTv^^ b *mwb-f 

2>m>&M 1 1 Ktim^mmM^Wo 
mmK Hi 

^MttSi^l 1 HlS«0*^PX^tto 
[0 0 0 1 ] 

m^jDx^^.^m^px^s^#>9 > #K¥W^^#<^iktnx^£ADX 

[0 0 0 2] 

i±T;i/? A-^K-ftxT, m^jg^TiMg; < i V ? fn^O'V-ya ^ffl-te^SSv* 
i(Cu) ^fflv^iti^^TOH^oTv^o £<nm.<vM%Z$Lte, ^m^^WKW-iftzffli 

tLTIi, ft^fflilffi (CVD'.Chemi ca 1 Vapor Depositi 

:£OTKil£j&§tLT, 4fk^«&5W^ (CMP : C h e mi c a 1 Mechanic 
al Polishing) >9 ^Ofl£[S£*1-& X K LTv>4 0 
[0003] . 

HI (a) Mil (c) ic^floSISE^MW^-SS^J^xmM^^I-^O-e^ 

& 0 hi (a) K^-fxiK, ¥mfc%*fim&x*ifc*mfc&tti±<Dmnmi ao± 

S i 0 2 frh*Z> WLiU%*? L -o w - k #JRfc ^<a*fo»IK 2 iMm $ ft, *)V?77J ■ 

^CV.DfC.i »9 F* TpWt&Z fLTV^o 
[0 0 0 4 ] 

-f- LT, «W^gffi^^^oi*Jfi1-i-!:T% HI 1 (b) H^TJ:?K, W 1 

<0 n >> ^ > * - ;v 3 RXfffi 4 1*1 fcffl £25*1" & tt^:, «fil»R 2 ± K^Wk 6 SrltStl - 
&o itm^ffimm (CMP) ^ <t »9 . ^&jli2±0^)lil6£gfc:£LT, 

^ ]- * - ;v 3 R V s (KB 4 $ fz MM 6 O gflO b fS^II 2 O S W b £ 13. ftffl - 
¥B8fcT*o £ft£J:*K Hi (c) KtfI" X o KffiB6 t> <b £ & K^ft^ S tL^> 0 
[0 0 0 5] 

y <Dm{^^^-^b^hK^fir,M^^^uw<DmiK^k.^fm^^ 

^|<*oTV>4 0 Z<D£ i %ttUTK£^X\±, «<0«iDX?)J: o X*«iP 
Xt»*^3169^^ L%tfhm£ LTV> < jDX^-e^, iDX^c i oT^JpXt!^^ < o 
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[ 0 0 0 6 ] 
[0 0 0 7 ] 

^i^kifS^O/hS v*L o w- k#K.^;b& £^@>StU t<7)L o w- k#»i5fijgp 
7^g| <#3fc<7)CMP K £&7s Y UXKMz-toiltZ < Lfc^oT, 

[0 0 0 8 ] 

&3s. ^W«jS^ffif©i?J^ #o g cm pris t 7u-kxi*5k 

t t k <b »> , bw k ra«*jg ii-^ri6tt)&«* * o 

[0 0 0 9] 
[0010] 

[#tf:fcfi i ] 

#1 2 0 0 0 - 2 4 6 1 9 4-§-&« 

mmxm 2 ] 

#§§ 2001-20099 
[0011] 

inxwisutt, *WDX»fciiix«aifc^MKi&^4*ift^tT^<^ft^x»«'b l < 

ttiDXttffillKSI ft* 0 -I" »JlIXWfcillX«fl|fc 

X»«& L< (±lJDXmffiiiI^?l| ; t : ^:e:ttTPR.*LTtt ?o 
[0012] 

f fc> m^ipxmo^mt {i^**5& s ^iDX^%^*RjE^S^JS^o^fi^^^E 

inx*|itii&m«fli*Hftjnx»n«'U, ra— MKiettsfrT^&^K&^Tte, 40 

[0 0 13] 

to <t 7 4^*©«»inx»c*v»Ti±, inx^jft*^*sjK^»a^JR*«»!>#3iiFW^M 

W<*St, to#*«^»e«^jniX«j^iR*Lfc4 0ttfSifeWJli:'3r«j, 
[001-4] 
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[0015] 

£ep2jpu friainxmstTOXfefcoM^^-ftt^teSP***^?*. Mfa«pxti£ 
miatjpxm^K^&xfia^s^ Miawxi! tmfaipxmiii: £*B*i-3«j£^TMfa 
ftjDiftoiii^fSiii!ii> B^I1^*j]px^^ffi^mJSl)pX75 ^ 9T5E*^IpxL7 l cm^^ mis. 
ipxmS5.^Hfria^mm@o"w<Dmj±<^enip*#itLv Mfajjpxmtitmiaftjjpx^i: o 

##tl-*Sfl?inx;&8rcfc&o 

[0016] 

ios^fcfcuT, miewxt/tmieipxmsxiimrfa^mmffi^^^ < H-jt© 
i«itJ i ? cEiifc-f * «WBMi\ * TtiimiaiipxmsoM^ses 

[0017] 

c7)Hic@BSL7t:iriE^ipx^o^mt*^i-^>MWt> ttiiam»u f mia^^*tt 
ifriaMipxt)i:^iit*^#^«i-pi-^^St. mriasSiix^itiiaMxtilil^-^^^ 

ipxus-?**,, ' 

[0018] 

:i-c, 0 2 5.o f Ei3H, m^iPXc^i'pXJia^^i-to-e^^o i2i±, ttjnxtfei o 

-r *>3Eft#i 2 b i £^xm^?-£. jboxm'ffii 4 kftiis-i 6 t^Mtmai 1 

7 : *^LT«BE*EPjlPLoo, iPXSS 1 4SOXllgl 6.t*JnX«l 0 ^MCl 

flii 6&4fe(rax&i o^s^m^^t, ipxmsi 4 fc*&m«fli.i 6 toniciii 7 

^ihLTmEE^EPiPLoo, jflilil 4 fc$fcbDX«&l 0 4:^)HHaE'»tt#&-g5i 9 
"SMc* O 1 8 £ L fc tfcjg L T ^ Z> o 
[0 0 19] 

tfmfl&OPX^fiKfctfa r®l!*J li> «x.tfCMP<7)J:^:6I«^x*JV^- (IS*) 
[0 0 2 0] 

itttcj: 19 , ^7jc^O^# 1 8 + 2 0"*vf i" 12a, 12b TMtLik 

»M #>2 2 b*m<i*y 2 4 fcfRJgU «;U*£lfc3;frfc;fcHMb»-f 2 2 ftjJD 
Xfcl OfcjlDXmfiH 4 b<Dffl<DW%-kmkfo^<VMfel 80*t«.tJ:oT, «JHX* 1 

ooipxmni 4 tjtitiiK'ffii&it, ti"ro«jox» 1 0 ^(D&mimj 

>2 2<Dm&*m*b, *HJDX«U O'OlS^l 0 a k*BMk*<*>2 2- * RJS ;? * * „ S 
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xtj l o (DM^B^mZM^ffft ibtl&o 
[0 0 2 1 ] 

<DB£:£r}jpX£ff 9 0*«Sf4 dtLH«f9. W<^#'te^ti^feT^^*iDX^^9 - 

t^icti, S^?>«^^£fflV»&m^;bDX£Jfc«eLT'&, milPX^Sffl-^^&^liS^ 

li, fejpx^i oojjpxm^ii 4 fc«-®i-asu^**inxs*L2><^T, tpxmm 4^#i& 

[0.0 2 2], 

K<m%£-£ti2>w.fc<v%itiK i. V) %i& 0 ztiKX*), m^jpx^Mxtwflpxg 
a^trfH-i-^ r m^tipx^^^<7)Afi§-{g:M-r^ <t Mipx^^# 

*$-r & t> 7t «^t#r-$> *) , tg^tst 4i7t sem s ft* >r * > 3S&#^s Sr^- 
[0 0 2 3 ] 

*hk t #a m^inx^avmflfiDXjiiio^ifeBSB t^v>T m lt# 

X«j fcigffl -e § 4 i t Ii9 o £ X & * v^ 0 
[0 0 2 4 ] 

ia4 wt % w*ife^S8K^»t4«»iDx«issr#^^s«&aiiii^*ifc*^ 

-r^fffiHI-e^^o @4 Kyp-t X o Z<D&ffi.&kmmUl±, 0flx_WT, Ml (b) K^i-«t 

(till) LTc7>i|JK6 *#-*-a£«W£JRjttLfc*-fey h£ 
l^tiiA-l-^^aiA^t LTco-Mcon- F • 7>n- KSP 3 0 fc. »W*K^$^:4^ 
«3 2t, *»iJDX361l3 4 t *flt^.T^4o £ftfcO«&li£aiK:BB1l3 ft"Ti3 «5 , 
itLf.wS^f'ClW^ilLT^tiiMfi: LTOflD**-; h 3 6 **CLft 

r^ipxmMt^mmst^M^ep^i-^misxfi^^^^M^^^sm^^^-^ lt 
«w<7>m^ipx*^*ij»f u *i&w^«a«»inx^**^ff-j-a i a ^*3?#£M 

api-a-=e-^*IMi|JgB3 8**n- K • T^n- Kflj 3 0 KRSLTEIt? *LTV»i 0 
[0 0 2 5 ] 

115 li*|&Ko»lo*i6BSSt^^*«»JBXSI11Sr|!l^fl9H^-|-3FMH, @6 till 5 

<Di^if[B[Ei-e^4o lasOTe^tJ:^, #**3£SRfci3tt**»Anx3git3 4 a 
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[0 0 2 6] 

8 5X^13 6 K^t" <£ 0 RTSJ7 l^-A 4 4 <^±^^l±±Tlijffl J &- ^50 ft 
T£ V) % £<7)±TKjffl*- ^ 5 0 tC{i±T^|o]^^O f ?>^-;WteD5 2 £ tlTV^ & 

PT1&7 V- A 4 4 7)cTO[nI^^l>^**-;VteD 5 4 t^«9#l't^>tLTi3 V) , 

[0 0 2 7] 

*Kfiy*fflS4 2 |±, T-A 4 0OS*»tK11$ jifce^Sffl*-^ 5 8 fcUgBsS ftTi3 *) 
, icDg^ffl^- ? 5 8 c75,|gtfe^#oTll^ S J: 9 CioT^S, S fc, ± 

[0 0 2 8] 

ifc, ft»4 SOT^fctt+S*-* 6 0 ftTiS *K t^t^-^ 6 0 cO± 

£*ITV>£ 0 ifc* mil^4 6 i:*^*-^ 6 0 tCDfflKlt^ JS;&|Rlfc 3 -o&JtO g*EE& 
[0 0 2 9 ] 

0 7 (a) f±**ttM^^^4i4£Kf±ffi«Sr^¥®l2. 17 (b) (ill 7 (a) <D 
A-A'Slffii^^o EI 7 (a) Sff@7 (b) K^-f £ 5 fc. MfflU 6 
'^OkOllttt, ia^[p]^3oJ^± (H7 (a) fcfcv>TI4 4o) © gjfi6!fjhM 6 6 
A s K>t"b^TV»4 0 @7 (b) l^l" J: K> ^^^-^ 6 0 <^±pStHg^4 6 COT® 
(DMt^fiCli, ja#fflfc*MfflfciMfe©IH]JJr6 8, 7 0 $ *LT ii »K ZHh 

<DWffi6 8, 7 0 ^{i^tt-Ptt|ftS7 2, 7 4i s if ?ilTV^ 0 i$ 7 2, 7 4 tli, 
E«e«»fi**Lfc2o^Ki#:7 6, 7 8 O-M^ft-r $ JtT £ ») > tt'tt 7 6, ■ 
7 8 <Vfo$sW*%MffiM & 0 *)2V»C'J|ig$it2)o ^-^6 0^)li6 

> m=ffitl54 6 }i\ + 6 0 ©eiCftoT, ±«6 2 ©4»*kfc«t&*6 4 tc^WcT) 

[0 0 3 0 ] 

»c*»t4*fliaJ-4 6 f±£Sfc<aSflISMt 8 2 tfltjtTWfto El 8 l±16@g&4 6 <D : mW&®-? 
•'**«, EH 5 ROTH 8 £3*1"* 9 K> HffiglH 6 Ji, X^IrI (EJ50M) fcKtfifc&O* 
SOT 8 2 SHfx_-CJ3»5, £ft£><75fI}fOT8 2f 8 4 ±fcife?!lfc*fcr 7 

[0 0 3.1] 

H8i:iStJ:^> 8 2 14, M£&«3 *L&tt&8 6 fc, m^8 6<7>g®£ 

-#fi5t«^^/Xftft (>f*^SaftBD 9 0t^fitv^ o 9 OJi, 

Ii8 .6 ©W«fcMB1I3;fcfcfiy#:/W b 8 5 J: *)W&8 6 <9 tttt £ *iTv>S 0 
[0 0 3 2] 

$*fCv»S 0 UM£8$ a (H8#M) £H?]I4 8 OEfcEfcSSeU ffifM8 6 b ( 

ej8#m) zmfeKmm-pZo w*w\ m*nax-tz*&K&^x\^ mmm^mmm^ 
ftM&& cz><Dx\ mm^mm t fc«&8 6 a ^nxms u^ms 8 
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[0 0 3 3 ] 

*L*»te*ipx«*ii: uu^o i- ttinx^ma**!*. yry, §fc-e 

ib&m&Kte, mmmt-mmijuj^ftmtf£k^2>tz&, mm^mmi^mLtzmms 6 

wrr n> 5 - ^ a -> 'j ^ > & \± N ^niu -em«¥ipx^ ffl cz> tztb-, %m<o 

mm Kmm l tz mm 8 6b tmnmm t % ^ . l £ is 86a msnmm t & 

o 

.[0034] 

Z\coXv^, i)DXm4M8 6 afctitS8 6 b t^MilSI5 4 6©YJ[^ (tg&§&# 

#11 (flraxi) «£m^T?^s^£i£>t&^:# s £ < ^Kwc^m^iMX/^nT 

s l <7) #■ mt£ «t o t * m ± $ & £ t ^-ci % o 

[0 0 3 5 ] 

12 8 K^~tX i ®M££4 6<75^^^ 8 4 MiPX®^^^ <t L< 

HjBI** fciCxoiKK 9 2 J& S BJ££ *LTj3 V) , 9 2 (i^zk^^W 94* 

tIlt4^1?L9 6 a (yft#«^fP) A«?Jlt*D, i^i*il?L9 6 a £4hLT#& 
[0 0 3 6 ] 

#tftW8 2<&«Ji8"6<OftS&fc»±, 31tS&9 2 £> 'f # > 9 0 cai:4ll?L9 

9 3&TO£ 3 *LT v> <, ico X o. ftm&KX «9 , 2rt©#II*XJij8#e*tt, Kii?L 9 

S/cmJy.T<^7fC-e^>*). ®^7R{±, ^8x.ffm^f£affJK*«0. 1 // S/crnH.T(?)*T^ 

[0 0 3 7] 

[0 0 3 8 ] 

iSi*i:«LTIifS**iJStSit^iJ, Mx.lf, NaC 

S 0 4 m<Drpt±i&, HC 1 -^H 2 S 0 4 MKJi> T>^-T#<7)T;V 

* 'J * if^»»*«M-t-4 t fc «DXtlO#tt^ X o TlSIttTfffltS £ 

[0 03 9 ] 

^ s 5 0 0 ^S/cmWT, fflLOi, 5 0 M S / c mKT, Etff 4 L < \i, 0. 1 
^S/cm^T (JtaSfibT? 1 0 M a ■ cmJ^LX) K Lfcifrft&ttffl LT % J: V> 0 iooJ: 9 

K<3$6»P) <^ft-**i»3B]-LT*JnXB5Wffl14*ftl±$*4ifc* t T*4o 
fi&te»J«J9f f±> 1 0- 0 p p mflTW^ Lv> 0 ^^3, m^f5#Eofit^-|-^S tll^ 
IW!), JPX^jSP* s il< 5 0 0 JflKiJ, 5 0//S/c 

m.&T> It$f 4 L < ti\ 0. 1 ^-S/c maT^iMS^ttatfttf f t^c 
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[0 0 4 0] 
[0 0 4 1 ] 

[0 0 4 2 ] 

tSCH 5 J: *)'*f $ LV», jW*XttjBi»2fc*M*>SSift#9 0 £ii&7 & «t ? tit^ t 

*KSie>a£fc*«Ti4o t^J^aa^tefc^-raastfi: Lttt. f*Jx-«r> Mtt£^7 

[0 0 4 3 ] 

i©-t*>S3l#9 0li, flJxJ^ 7-* >XJM6Xtt*^* Lfc^flMfr 
^tU^o tfc* 7-*>3e&#^ #4 L<tt3ft8t£te7 (4ft7> 

t 0 0 4 4 3 ' 

• mttffe&&T-*y*mifc*tt^\'ttm5\±, «#2 0-5 0/<mtgl 

> #A7S^7 7 hi^tCi «9^5e$tLS 0 757 fc&fcfi, W&HT7* 

nn^fWf l/vf^^yv-^fflu, tftko-ty-v-iftK, RJSSUIXTOJte^lHI 
^HfiJ^-TS- K% t^t*^57 HtWHtiifc^S*. Lfc^t, 777F 
t^t^l^ItCML, 7"7 7 H^Il?)Jkt^?7 hftff-S^ i<?)^7 
7h^{i, ft*-*? 5 0 0 %tfaJ1fex$>V), 7*77 hE£-flfcfci*X3 *tsw*>safta£»i^ 
«*T5me Q/g*^riBT**o 
[0 0 4 5 ] 

t rafltc iKKS 20-50^ mT&mm&m 9o%^'Jti^7^ 7 
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[0 0 4 6 ] 

isb^ii, *£fc2ftltSl ( r ^> m^iBL Srffitt (RIWM 

[0 0 4 7 ] 

t&mm j *>Kmmz ft* o mk, mrnKx^x^mx. tzim.it 
m^i * ytwfcxftmi&fc^wfcw&vWLfov&m'&v xm?f&. < urn & 6 <om.M Km 

[0 0 4 8 ] 

*^*^*3fe^03JL^^3afeS«r#^1-* «t 7 Lfc *) LTf) «t < > iJiKi-D, MX 
[0 0 4 9 ] 

9 ( a ) k^-t £ik, mmm 8 2 tmmw t ^mmm^myK^m^K x »> ssw 
118 6 (-r^- ^3d&#9 0) a s Efisfrfci§<^Kf±-r^-c<7>mS8 6 (>r;i->2afc*9 

[0 0 5 0 ] 

So -?>M£W9 6<7)*Ste, IIW8 2£)-f^>3d£'ffc9 OCO^SJ: V) t^Lfi< 
X o KmmZtLX^2> 0 U:^ot, i*W^ltM8 2 c7M:*>3cJ&#9 0 

. 19 (b) »W£&&ftJt-f *>3d&#9 0 fclf Uvf-tffc&li, 

witmm^tf 9 6<D±wKmm-f2> ?zib, mm.w*^tn>i±$?utiix 7 1 lt^, 

[0 0 5 1 ] 
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> mffi £■« $ >r * > 9 o oft*? >9 t v mffi t iw^w t wjis^ ? k & *r ^aitt 

[ 0 0 5 2 ] 

o sf, hi (b) KTF-tziK, mm^mmm% (mm:m tLxmme^ 

MUdtW^Ri Lfc * -fe ^ > £ n - F • 7 >n - >*$& 3 0 fc-fe y > L, Z<D ii -fe y 
fii^lftwiSW^lln*--; h 3 6-e^i9tB-To iR^n*?? h 3 6 it, ^l)iHUS 
W^^i:t5i:TEa3 2i:fIL, 1«W.«)»1#R (Sill 6) *J£jft Lfc^BB* 1 
T£|r] < <£ 9 t£ls?«o 
[ 0 0 5 3 ] 

j$>£n**y f36 »4EfeS-frfc3£«W*5&W*) v - ti^SfStJDX^g 3 4 CflL^ * 

^L£^«^4 2^m»4 6«S±^<Oj»ItltTii$*2>o XTftffl 
5 0 *^iL.tS*^4 2 £TI%?-£> £<o£«fiy$gM 2-e#^L^S*W 
<7?^m#:ll (i!6 ) ^tft^ 4 6©^* >55i#9 0 (5£1£gW) 0|ffitgM?*2> 

©f t J: ) T"ltW t ^fe ^ t o ^<7)^1-T, gSi*-?5 8 (^lfE 
M) £ffigjLT&«W*"linfS$** |^B#fc*^*-* 6 0 (^21ES&?I) ^lEtttTm 
4 6 n-;vSttlS £^ t KW9 6 <75iliI?L9 6 a ^^l«Wt 

W&MttB 2 t^MHM*X(i^M7X^^L> ^-m«4 6^gii?L9 9 

TtoXfiSM7K*-f *>3c&#9 OK-St^&o #*Jfc^TH> 9 OK 

[0 0 5 4 ] 

x tytk&ztitzfr^j *yxn&mim4'*yK iot, IMD.omSs 6 a oar, 

)#iDX«:ff^o iDXm®8 6 a t^MiTi^^^^TiDX^itfi 1 1"i*«^3E 

*Wi'iDXmM8 6 at£*I*ii£li (»Sb) ?«iH:J: >> 2E#W«>£iIi©2fllX *fro 

[0 0 5 5 ] 

EflMfllX't'fcHi, WIE8.6-IHIteBJjir*"*MBE, Xi±^ OK 4r3tttt *ft!MBSB 3 

> mcmEE cm*) ^enjDtTt^iT-m^inx^tT? t, unKX^xmn^mm 

Zti&nfc) Clv^s^CS. 0 1.0 (a) l^tJ:^^ |SCtftB 

(b> Kjj5-j-J: $ fc; #3H-A*«»inXLTV»4IHItt— je^WE^EPjJU^tL***, 
#JftBOjJDXK:»^f-r2>B*^-reptO?*i'4«BE*^I:1"*o 010 (a) fi> #«■ 

B^m^iDXl-^) tl^m #fl-ASr*»iDX1-4 t § «£ <9 fem** f ilEtLH < < 
^,Hl0.(b) »±', MB^Iiillt^t^M PA^idiiltS fc§ J: 

[0 0 5 6 ] 
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inx&Att, *ipx®<^igfeLfcSPfi[fcov> , rs MS^JnxfcfcStbfcWuau 

X i 4 J D X » fc ffl fH M ft * * 1" * ' <5 ^ - * 76 J m H <0 J D X * &c ffl ^ 1" & S 31 L fc B# £ £ J g 
[0 0 5 7 ] 

z> i t-ejjnx-as-fijif u inxii*A^^aji-*t 1 1 lt^ «tv» 0 sfc, %£}jnx®<Dm^ 

SSSLtiaM^, JnXMffifcttfliiXBfc (ft*) a >r# > t^K 

t fc T?inX*£*!]»f U ■flUXj&££^tb-*-* £ fc'fc J: v^ 0 &&W4. 

H&~> «»iPX*:*oTI±, m^8 6 MSr3EiL4«*ffiT?ifllXV- <9 > #DXif4 

. t<^«3tfl|[fctnXli#Moaf-C*Je>t>*t**dR;*tJfc«II-J-*o L/;^oT, MSfEffifcJnX 

[0 0 5 8 ] 

•^-^f)J#Pf|53 8 Ji, m*pyjPX5£Tfc¥ll®f Lfcfc ttil4-8 ©SSEt«oTIffi8 6 <0 

< f± 5 — 3 0 £lo$?4L<Ji5~l 5 #*IJ^ Hill ( a ) «t ? K > 3£* 

W*r^*>Sa*#ft 0 <7?Tl^i3 «tcrpgM§B#9 6 OTSg&fc^ftliS *sfe^3ioi 4 , S^ffl 
•^-^5 8 (^'lKftSE) *tt»L*C3£«W*li^£*«fcfc*>K, +^-^6 0 

aiSj$« 0 mmK, mmuU9 6<*>ayt?L9 6 a^, ^sxvmms 6<7>iSis?L9 9& 

[0 0 5 9 ] 

am^iSWfSiDXiSftol^KW^inX^lBttt, 0 11 (b) K*tJ:?i:, 

• ^t)75 s #^LTv>i, 0 «>ttf % *«w^^m#ii die) ^m^jpx 

t-ct >3*Jff3ftTffr*r*JHX&j£4fcD l# s &&o icD#*%D 1 ii, CufcOH^ftv 
fc^^fc J:^#DXSs|L;&*&C.fcR*fc£jfc3 iiiMfii, 4£> ItWtlIi4 6 

[0 0 6 0 ] 

ft*** «t O^'S^D l~D3li, ItWSD 5 !^ 4 6 d'WSiDX^T^fe^ 
4> — 5c B* m <D W iz \f MtIcX 14 SMtIc ^ ^§(too MW) X 4^"e> >f * > 9 
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ttMS&tf 9 6 KKt&Ztl&o- 
[0 0 6 1 ] 

SSNI3-£, 7-A 4 0 Sr»»|5*T-€-«36*W«rilft3|03i?7 h 3 6 KgtfiK1- 0 IW* 

W£ n - F • 7 > n - Kg& 3 0 CO # -k -7 h KB51" 0 
[0 0 6 2 ] 

Mfi 1 i tt\ Ull (c) l^ti^M MW<7)g®H±|S#« 
fcasitfjaStoD 1 ~D 3#»ffL4 < 44o ^itlt MJPMjqXi63fc<*>2£4EWi^ ± 

lamEE* ^ip l& v^iTfl)ffl^ii^7t<?)iw t * i lt*-c t> , f? £ 

pT^T* *) s i fc, JDXv0l^#B^« 5 0 0 /iS/c mlT* KF f t < lifcEzlc. IE 
[0 0 6 3 ] 

U#oT, S*W«iI*jffCLt< SljR6fci^JifcLfcE»H&te»3*SKH 
[0064]' 

, 0 1 3 li, Hi 2og3£afcfcLT*-rK3^*H.T**o 01 2Kj5tJ:ii:, 
#CO®ffi§&l 0 4 t*±Ttfllx.'C«/>4o iOlftTOl 0 2tt, M©@5»10 9 

ft - (&&gU£jl$il) *ff -9 J: "9 P4oTV»4, 
[0 0 6 5 ] 

cBDti$si i o t*«^T^^, is&om&sM* 1 o 8ii§si i ortfc£yijfc$ 

e?fffif?*lTV>4. IK, 1 0O±#fc#iBLT> «§f 1 1 0 cTDP^^P 

^MUfr*U7k^<DMfc*&l&i-&mfc®1(&; Xfr l l 2*?E1I3 Jvcv»* 0 £-WE$# 

io8it Mrt<^«a»cK»e*L4«ffii 1 4 *flix.T^*)r ico#m^ii 1 4tcm?i 

Oiitlllt^IK, of *)> Vfil 1 4 a fc«atoBfeE5&V*ffil 1.4 bfcR&ffiri 1 

T»±, BEfllflltWBJnXf^ffl^ti^^ iS^L^IH 1'4 aJ&'iDXMffiifc 
»9 . SgCilcLfcill 1 4 bi«Wfti:4 4J:? t4oO»4, 
[0 0 6 6 ] 

-tLT,'£wBfcBI»c»*BLfci)llX»Bi 114a tioTIi, HI 1 3 tfffll^tJ: 9 fc> 
£<3±&fc, «*»*7F«Mir*fc**-<*>£!fc#i l 6 aW9#»t^tt> .roJpXWI 
l l 4 a&o f W*>X!fe#l l 6 a (i.- ?8L#oaaft*iSBf # v©#£iiii3rtfefcflS 
3ftfc**>£&&j&»&'fc2>#2 0-f *>2£!**1 1.8 at-#i:gfoiitv^ 0 
SEiRt^TOBIl 1 4 bfc*oTfe««ra*Mc, £<&±§Pfc. W/ttfTRKfcfif 
^->^#l 1 6 b#J**)fJ-»te>*t; COiPXS^l 1 4 aSW>XH#i 1 6bli 

16a, 116be*c»Tli, mffil 1 4<0j^#tofc»ofcJJr£<0ftitfcK»tfc*ifcJt 
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&BLfrb&&'( 18 a, 118 bT»£;E®f$tLT, £<aW 1 

18 a, 118 brt>\ TfE^)»f2^IBS*fllJSft1-*J:-"5 CioO'S, 
[0 0 6 7] 

mig<^^^@^$^7tipxmfi|l l 4 a^PffflKti, — M^#!R9|yX;n 2 o^*se 

0 a^KtffcfU M^s fi^^lR3^v&o7b3r^<7)^a^, ±ffifc §§ p L$fc<*«GiIE& 1 2 0 
a K^1"&$£#:sR.3|?Ll 2 0 b^ilt^tiTV^,, It, £<E>?fc#3i£itS& 1 2 0 al±, 
0 1 2 9 fc\ IMfflK 1 2 1 KililU i©MtaiK 1 2 1 7)^^H#m 

StLS J: 9 C4oTl>J 0 
[0 0 6 8 ] 

^LT. iJDXmSl l 4 a fc— Xjv i 2 o li, — 1$<D9 yy'^- l 2 2 £ 

^hLT— -fltffcS tl, —tt<D4 y*f - }-y°\y- H24 CftS^HT^-^ 1 2 6 KHjeS 
flX^Zo l&Slgl 14blt f©iffi^*>X»#l 1 8 b-C8ofct)c|T 

. -^©ftjf7>- h 1 2 8-e^$tLT«^-^ 1 2 6 ClS?jlT^4 8 
[0 0 6 9] 

>f*^safe#l 16 a, ll6bli, ^SSjft3£X 14 

L ? tit v> S ^\ T ~;t 7-* ^3EJftfl*i: J&^a- 

^&lfeS*^^* # *Efc^b*3fc »K -<*>3£gl#l 16 a, 116b 

[0 0 7 0 ] 

Ml 3 0<Dmm\±, 1 0 2 -?flM#Lrt:3&iRW*, ttffiSW 1 0 8 «!M * 

#1 1 8 a, 118 bt^Mfig^^T, t<^at«wtm»pjrax*Mi-iRt, Z<7>m 

0 £tii:J:oT, mfSMjnXSrfrd B&K, SffiSB 1 0 4 10 2 fc«DM^ % 

1 3 0TH*?*Lfc, iDXmtll 1 4 ati«Wt©MtM^M>-Ml 3 2 

l&HSl 14b fcE«fc<OM^fi£Stt;£>tfK£§ l 3 4 tf£M 

Kfm^ti, L&i>* inxmMi 1 4 a ti*wt^Mi:ii?ai>i^i 3 2 f4. 

>^JI-e«fife$ tt/^^2 opg^t LT^*>^i#l 1 8 at*2off)ai 3 2 a, 
13 2b KBS^tU l&llil 1 4 b ta£«Wt<^MH»Jift$*L43lC|»l 3 4 {4. -f * 
^»J£^«fifc$:ft7?:#2<75PgMi: LTO^^-^ftl 1 8 b-e2o«i 34 a, 
13 4b KPIKSfL* i?i:4oTi>S. 
[0 0 7 1 ] 

^LT, C*Lfefl5aE»l 3 2,1 3 4 i:SoTl^-»|i, 1 2 ltggL 

fizmitfyyzmM-r&ztKx^T, mmi 3 (xartasfcaSSLfcat, «e#ir3i?li 2 

0 b. -^#MS&1 2 0 ajSL^WL^iUBl 2 l $:lStT^tiai?tLS„ £33, <r 
[0 0 7 2] 

t^-eis^, £ ops Mi 3 ^li^r, i^-'jvi/^v', pvd7*-> 
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[ 0 0 7 3 ] 

SSi l 0 Ort$Bliifc*{K*SV X;n 1 2 ^38#l*.^iW* 
aSffl&IISl 1 4 bO±»fcE1l3;ltfc*tt*a»&4*^*>3dfc#l 16 a, 11 

6 b ^^^7X^M7X#^WW^$tL^MTm^l7i^ffctii>o §S1 1 

Ktt, l l o^jgSl 1 0 a**-^7n-lfc?t#*»(ilt4*-^7D- 

Bl 3 6/9 s l§:tt^tLTioi9 ^ KMMl 10 a £*-A7n- L£?{£#li, *-^7D-B 

[0 0 7 4 ] 

IHil l 4 a fc3£«Wfc<0Mfc3&ri5S*L*SEttl 32h ^mmtll l 4 b k&tfLWk 

114b fcaf«Wfc©M***LafK#^3IE*Li:^ iBXS® 1 1 4 a fc£«Wfc<&M*«GJt 
*jfr*«)St;fc«r4?4< tfrSBfl-WKPHtt-U »£LTit*L*1W»1-* - t K X "9, 5&£f 

[ 0 0 7 5 ] 

RIM 13 0 jDXmtl 114a tltWtOWCfM? *L-2»3iEI& 1 3 2 i> 

ifil 1 4 b t3&RfcOWH^S*ti3lEi»l 3 4 SrPIItt Lfc»6\ fcT? 

«Jnx&iw^<9£J&a s j£ffi$ftfc£^ A2TH1KJ: V)M^MMU<vffi.&tfffl$S. (M 
ttWfM***^) 3 *l* £ t T% j]DX®g{|iJ<75^7jC(7)^^if in Lfc t © 2'c«| 

[0 0 7 6] 

01 4 (i, Ig^l 0 4CD^fmZ^~ti>cQT:\ zv>mi* Hit 1 3 0 a t 

)\y \ 20 t LT> Ml 3 0 aOWflltHPt - * 2 o*>jfctf:iRS|?L 1 2 0c Sr^r1-*<>W 

MLfc^t^o f<?)i(7)iiii> fflJtoWtra*T**o io«l»-J:*L^ iax 

tt&l 1 4 at|fW^li:IS?UIKl 32t, l&HSl 1 4 b fc^«t<7)H 

cMJjt^'Mi 3 4 <aKtt*^£fcfc<afc-r a o 

[0 0 7 7] 

X )H:J:J jfcftoflWS- 1 /X^eii 1 £ * H3 B# Kfr K 1 jjPXH 
14 a fca&^fcOHIfcJBlfcSftiJKI&I 3 2 Ki&oTJEfraffcftfc, .mtSl' 1 
4 b ii«t?)HICf^?^til 3 4 KYd^XMtlZ>M-te<vmtl* £ OIlKail 

, iDX*;|I*>JirfllfcE1t3-*.*>' LT, lii:fio/;$ft 

, 36«*«*LfcJKIBTj||lXSi*4fcft, M^X;vi 1 2 3&»G>jJDXfft 

[0 0 7 8] 

13 0*R»t4J:^fci-^tfJ:v»o sp-^, mfll^J^Rli, % <o K && h *t1% MX 
#W©I$tf^7'7 /M^Wtts i; ? t Lt ^ 0 ttz, Mfttt*M*«fi 
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d ktfT~%2> 0 Iglli:^ ^ L'iv^^l), tilHtll© 

[ 0 0 7 9 ] 

<ow&*mw Lxm7kxiiMU7km<Dmfa*&ifeL^'Dm%Lw&u s muffi 1 o 4£tsMm 
a^-t^^o ^Ltv -€-o3£*w*»bisbi o 4^p>jftn§* , r; m»im<^x 

g^^fcilTt^o d<^Bill^«#&*JS»f L^tfc^-e^ffi^-aiijn i 19. ^cw^jjpx 

iii:^LT^i>#ii.iiiii x mm^mimmfmtmmK, mm mmutf) 

13 0, 1 3 0 ai5i^i >3c$M£ 116a, 116b, 118a, 118b Kffife £ 

Sflii^itiit^ii, m^inx^.toT^LTtii-i'^v^ti^^- 

^i#116a, 116b, 118a, 1 1 8 b * >2SdfeRJB"eBPffiH*tffiS 
1 1 fcfc, *£0&«*&Jifc^fc*O^*v^#l 1 6 a, 116b, 118a, 11 

[0 0 8 0 ] 

iiSttSrfaX $ £ fc g; s o 
[0 0 8 1 ] 

©-Iftll o Tf^ L fed*, lixifc©* jfcJ&SB EB5e S ti-T 

[ 0 0 8 2 ] 
[^BJ^JH 

XifcLfcJ: ? fc, ^igtcittff, S^inxxfini3v^T«px#<7pjnxgffi^^#^t/ 

#fc&a*#3t 1 7t «9 „ ®a t Tfe % i t £ 4 < t-t 1 § & 0 tciii^, m^iux 

;&HX4&tf> £ [S] ± $ -£ 4 t <h >6 s -e § & o 
[[3BcD«^|5iB^] 

[13 2] MTMWkTJ ! mwmM*2km. mmum Ki&mz*> M^nmRmsmnmt 

(miDX®) toM^M7XX{im^f5*^^5 0 0 ^ S/c mJslT^»#*ft*&^-4 

o 

[04] *i&w^>»i <7)*i*Bii^fe^^m»x^m^#x.7 v c*«ii^m^«^^ 

[0 5]- o*lfc3gSgJcfeJt4«»iiix$l1tSr«|^e9Ha51-¥MIH-C*4 0 
[0 6] @5^)llffi.iT^4o 

[0 7] 0 7 (a) fi0 5^m^DX^m^*5tt^^^XM^^X i F®0, 0 7 (b 
) Ji0 7 (a) <^A-A^»fM0-e*So 

[08] 05 ©mjBjbnxnit k *stt^> mssj ^^-r mm m m & 0 
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[H9] §9 (a) mmuu^mf^^m^^-tm^m, 09 (b) \mmm*& 

[110] 110 (a) ti\ &*Zttft*J&mLfc&fc<DUMKnffiMtt1fcLfcb%£L 

ffitizmwLttifmvmffiZ, n o (t>) it, mc< mn-£ti&nj±tmm<Dm&$: j tti 

[iii] 09 (a) ~Ei9 (b) i**%m<vmi<D^m^K&tf2>w,mmz.mw<Dtt 
m*mmi-2>tz®<7>Wk$:m-?$> *) , 09 (a) itnm^'&wtBz&i-m, @9 (b) 
f±inxii^-eo^ (ttii) «otti*^ti, 19 (c) tejQi^-SeBtra^-e 

[013] 01 2<D-u*t&*Lx&?'gm&-xm-c-$>& 0 

[0 14] li^^fM^tll 3ffi^'0-C^2> o 
Si 

6 m% (mmmm 

7 Kg 

1 0 fetraiw 

12 a, 12b -^>3£&# 

1 4 iaima 

1 6 zsmmu 

1 7 mm 

1 8 ■ 

1 9 mm&u 

2 0 

2 2 &m<kVM * y 

2 4 7k^-f ^ ^ 

2 6 • RjsSttSt 

3 0 n - K • T y n - KgB 
3 2 . 

34, 1 0.0 mjsjjniga 

3 6 llnfyf 

3 8 *~^$!JtP^ ' 

4 0 T-A 

4 2, 1 0 2 (£.««#3£S) 
4 4 nTKj7WA 

4 6, 104 m^i^ 

4 8 mti 

5 0 -tTiW^e-^ 
54 ^-^fcD 

5 6 feW&WiR^-* 

5 8 i^ffl^E-^ 

6 Q ' +2^-* 
6 2 3Lm 

6 4 IgftS 

82, 108 m.&mu 

8 4,1 2 6 

8 5 h 

8 6,114 (iD-im^ ^IIS) 

90,. 116a, 116b, 118a, 118b '-I" * 

9 2 
9 4 
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9 6 IS^^ 

9 6a j£il?L 

9 8 mm^tt 

9 9 11?L 

106 rpQx? n-;v^e- ^ 

l l 2 X;v 

1 3 0, 1 3 0 a MM 
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